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DETAILED ACTION 

1 . The objections to Drawings and Specifications as well as Double Patenting 
rejection and rejection under 35 U.S.C. 112, second paragraph are withdrawn in light of 
the amendments. Claims 12 and 14 are canceled. Claims 11, 13, and 15-30 are 
pending. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 11,13,15,1 8-21 and 24-28 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Fonash et al. (US Publication 20020020053, hereafter referred to as 
Fonash) in view of Sasahara et al. (US 6835488, hereafter referred to as Sasahara). 

Regarding claim 11, Fonash teaches a fuel cell (paragraph [0004]), comprising: a 
substrate having a top surface and anode electrodes (applicant's anode current 
collector) disposed on the top surface (Fig. 9a-b, see substrate with deposited silicon 
and anode electrode); a membrane disposed on the anode electrodes, wherein the 
membrane (Fig. 9a-b, see Proton Transport Medium); hollow channels positioned on 
top surface of the substrate and being defined by the substrate and the surface of the 
membrane (Fig. 9b), and a catalyst layer is on the surface of the membrane (Fig. 9a-b 
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and paragraph [0150]); a cathode electrode (disposed above the membrane (Fig. 9a-b). 
Fonash does not expressly teach that the channels pass through the membrane and 
therefore channels are also defined by the inner surface of the membrane. However, 
Sasahara teaches a fuel cell with patterned membrane wherein hollow patterns form 
channels as thought in the instant application with porous catalyst disposed on the inner 
surface of the membrane (channels) (see Figs. 3-4 A-B and col 9: In 7-10 and In 36-39) 
for the benefit of providing a fuel cell with a high reaction surface area-to-volume ratio 
and therefore a high volumetric power density (col 3: In 10-13). Therefore, it would have 
been obvious for the person with ordinary skills in the art at the time the invention was 
made to incorporate the hollow membrane pattern of Sasahara in the fuel cell of Fonash 
for a fuel cell having high reaction surface area-to-volume ratio and therefore a high 
volumetric power density. 

Regarding claim 18, Fonash teaches platinum catalyst layer is exposed to the 
channel (paragraph [0150]). 

Regarding claim 19, Fonash teaches that the membrane has a thickness of 0.39 
urn (Table 9) but is silent regarding the membrane having an area resistivity of about 
0.1 to 1000 ohms cm 2 . However, area resistivity is dependent on the material property 
of the membrane and the its thickness and therefore by selecting the same membrane 
material and adjusting the thickness the same area resistivity as claimed is obtained. 
Therefore, it would have been within the skill of the ordinary artisan to adjust the 
thickness or area of the membrane of Fonash to achieve the same area resistivity. 
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Regarding claims 20 and 26, Fonash also teaches the method for fabricating a 
fuel cell (paragraph [0031]). 

Examiner's Note: Fonash teaches the method of fabricating a fuel cell with the use of 
patterning through the use of sacrificial layer which results in the structure shown in Fig. 
9a-b with un-patterned membrane. The patterning of the membrane with sacrificial layer 
is thought by Sasahara (Fig. 9A-D and col 8: In 29-59). As stated in KSR International v. 
Teleflex Inc. (550 USPQ2d 1385), combining prior art elements according to known 
methods to yield predictable results establish a prima facie case of obviousness. The 
Examiner notes that above rationale is merely exemplary. For more information, see 
MPEP§2141. 

Regarding claim 24, Fonash teaches that the catalyst layer is disposed on 
portions of the substrate between the sacrificial material portions and the substrate (Fig. 
9b and paragraph [0150]). 

Regarding claim 25, Fonash teaches that sacrificial material is selected from 
polymers, silicon dioxide and poly crystalline silicon (glass). 

Regarding claims 13, 15, 21, 27 and 28, Fonash teaches a catalyst on anode 
and cathode (paragraphs [0031] and [0150], also see dotted lines on Fig. 9a-b) but does 
not disclose that the catalyst layer is porous. However, porous catalytic layers are 
common in the art for allowing reactant diffusion (as an example see: Suzuki et al. (US 
Publication 20040247991, paragraph [0003]) and Eikerling et al. (Journal of 
Electroanalytical Chemistry, 1998, Introduction and Fig. 1). Therefore, it would have 
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been obvious for the person of ordinary skills in the art to use porous catalyst in the fuel 
cell of Fonash for reactant diffusion. 

4. Claims 16-17, 22-23, and 29-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over as being unpatentable over Fonash et al. (US Publication 
20020020053, hereafter referred to as Fonash) in view of Sasahara et al. (US 6835488, 
hereafter referred to as Sasahara) as applied to claims 11, 13, 15, 18-21 and 24-28 
above, in further view of Ha et al. (US Publication 20040241520, hereafter referred to as 
Ha). 

Regarding claims 16-17, 22-23, and 29-30, Fonash does not disclose a polymer 
layer disposed on the side of the membrane opposite the substrate, wherein the 
cathode current collector and the second porous catalyst layer are disposed on the 
polymer layer, wherein the polymer layer is selected from perfluorosulfonic 
acid/polytetrafluoroethylene copolymer, polyphenylene sulfonic acid, modified 
polyimide, and combinations thereof. In the same field of endeavor, Ha teaches a 
polymeric membrane such as Nafion or Flemion coated with SiC>2 (paragraph [0021- 
0022]) for the benefit of improving the fuel cell performance and reducing methanol 
crossover (paragraph [0017]). Therefore, it would have been obvious for the person with 
ordinary skill in the art at the time the invention was made to use composite membrane 
of Ha in the fuel cell of Fonash in view of Sasahara for improving the fuel cell 
performance. 
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Response to Arguments 

5. Applicant's arguments with respect to claims 1 1-30 have been considered but are 
moot in view of the new ground(s) of rejection. 



Conclusion 

6. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LADAN MOHADDES whose telephone number is 
(571 )270-7742. The examiner can normally be reached on Monday to Thursday from 
8:30 AM to 6:00 PM (EST). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on (571) 272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Supervisory Patent Examiner, Art Unit 1795 



